The word flotation is generally understood to mean something that is floating. It is used even in frothing. This presentation focuses on flotation where only microbubbles formed from pressurised dissolved gas raise the solid matter in a liquid to the surface of the liquid in a flotation basin, and the liquid is thereby purified.
Thus it is understandable that the dispersion water produced directly by means of air may oxidise, for instance, ferro-ion into ferri-ion and disintegrate low H2S contents (3).
In a research (9) it was found, that the atmosphere in the pressured dissolving column contains oxygen 12 vol%, which is about 43 % lower volume part than in the normal air. That is equal with the information in the FIG 5.
As is clear from these figures, several gases can be used as dispersion gases (FIG 5) . In some cases this is of significance, for instance, when anaerobic waters are treated by flotation and it is desirable to return the flotated anaerobic bacteria back to the bioprocess. In practice, the commonest gas is air because the necessary equipment is designed for production of compressed air and for operation by compressed air.
Dissolution of dispersion gas
The figures also show that, for example, the solubility of air in water, up to the saturation point e.g. at 15 °C and at a pressure of 5.5 bar, is 10 vol% at the maximum. It is clear that such solubilities are not reached in practice, but 70-90 vol% of the maximum amount have to be considered satisfactory. There are several methods of dissolving gas. FIG 6 shows the principle of some dissolution arrangements. In a saturation column it is possible to spray the dissolving water, i.e. dispersion water, from above downwards or the other way round. In the latter arrangement, the time during which the droplets are in contact with the gas is longer. By using a packed bed arrangement in the same saturation column, solubility can be brought considerably closer to equilibrium saturation (2). The air supplied to the suction side of a pump dissolves poorly if sufficient dispersion does not occur in the pump. This matter is taken into account in the Wiser Flotation constructions. The operation of a Zig-Zag mixer, which has been developed, for instance, by Wiser for their own constructions, has proved to be good provided that it also has adequate dispersion. The plotted curves in FIG 7 show, in principle, the factors affecting the solubility.
Saturation methods

Factors in dissolving gas
Depressuring of dispersion water, microbubbles and their ability to flotate
One of the most critical factors in OAF flotation is the depressuring of the pressurised dispersion water containing dissolved gas (I, 7, 8). Microbubbles are being formed in that connection. Their size determines not only the number of the bubbles but also the life of said bubbles. The smaller the size of the bubble, the longer its life. This makes it possible to utilize, for instance, mixing ducts and flows of the liquid to be purified as well as the dispersion water in such a way that the flotation basin will contain a sufficient amount of "milk" to produce flotation.
More specifically, it may be noted that the same amount of gas yields with bubbles half the size an eightfold (8x) amount of bubbles while the adhesive area increases twofold. Thus, small bubbles substantially increase the efficiency of the flotation unit in "finding" and grasping contaminants, i.e. floes, and in maintaining them on the surface of the liquid in the flotation basin until scum is collected.
Method of making microbubbles in the Wiser Flotation and one way of dissolving gas   FIG 8 and FIG 9 show the most important operations and technical solutions of the Wiser Flotation. The figures illustrate one of the ways developed by Wiser Oy/Ltd for dissolving a desired gas in a dispersion liquid. In it, the gas is sucked into a pump together with the liquid by the suction action of the pump. The impeller of the pump mixes both components, the gas and the liquid, to a very disperse phase, which leads to maximally complete dissolution of the gas in the dispersion liquid in a duct situated after the discharge opening of the pump. The suction amount of the gas is controlled and regulated by means of a rotameter. In literature, it is considered that the lower limit of the particle size of solids removed by normal flotation is 10 µm (3). By the Wiser Flotation it has been possible to flotate more than 50 % of Si0 2 solid material having a particle size of 2 µm (6). An essential factor contributing to this can be considered to be the operating principle of the WPFS depressuring valve. Owing to the small size of the microbubbles, the number of bubbles can be substantially increased and, in addition, the consumption of chemicals can be reduced. It is self-evident that the high amount of bubbles and their thorough mixing with the liquid being treated enhance the efficiency of flotation. This in turn causes that the needed dispersion water amounts are lower, which means a lower pump capacity and thus lower consumption of energy. In this regard, the Wiser Flotation has proved to be an effective system in field conditions. The oil is collected to its own outtake while the purified water sinks down to be discharged from the bottom. It is characteristic of the process that it does not employ any chemicals or polymers as yet. However, the Wiser Flotation allows polymers to be mixed with the inflow, if it is considered necessary. The oil contents in the inflow has been 500 mg/I on an average and in the outflow = 1 0 mg/I.
Another important component in the Wiser
The start-up of the plant was in January 1 999, and thus the operation experience is short. However, it may be stated that the start-up succeeded immediately without any problems. The plant has been in operation continuously and there have been no operational malfunctions.
Summary
The Wiser Flotation has a strong technological basis and background. With its technique, it reliably produces very small microbubbles as compared with the flotation arrangements currently on the market. The bubble sizes can be selected from the range of 1 0 . . . 40 µm according to the need.
